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Summary: Ipomoea beninensis Akoègn., Lisowski & Sinsin (Convolvulaceae) is the only endemic plant known for Benin. 
To date, no data exist on its usages, distribution, abundance, and threats. An improved understanding of indigenous know-
ledge and of local practices can provide insight into how the species could be sustainably conserved. We interviewed 114 
local residents for collecting ethnobotanical and ethnoecological data in six sites known to host the species. Data were pro-
cessed by calculation of descriptive statistics and variance and multivariate analyses. A total of twelve uses were reported. 
Among them, treatment of varicella (19%), malaria (18%) and fodder (17%) were the most recurrent. These mainly involve 
use of the species rootstock. Almost all respondents mentioned decline of the species in natural habitats. None of them was 
aware about the endemic status of the species. Consequently, negative practices toward the protection of I. beninensis were 
prevalent among local residents. Several conservation measures are proposed to ensure the longterm survival of I. beninensis.
Key words: Ipomoea beninensis, resident’ knowledge and perceptions, negative practices, endemism, conservation, Benin.
Connaissances traditionnelles et pratiques locales sur une espèce endémique Ipomoea beni-
nensis Akoègn., Lisowski & Sinsin (Convolvulaceae): une évaluation préliminaire pour sa con-
servation au Bénin
Résumé: Ipomoea beninensis Akoègn., Lisowski & Sinsin (Convolvulaceae) est la seule plante endémique connue pour le 
Bénin. À ce jour, aucune donnée n'existe sur ses usages, sa distribution, son abondance et ses menaces. Une meilleure com-
préhension des connaissances autochtones et des pratiques locales peut donner un aperçu de la manière dont l'espèce pourrait 
être conservée de manière durable. Des interviews ont été réalisées auprès de 114 résidents locaux pour la collecte de don-
nées ethnobotaniques et ethnoécologiques dans six localités. Les données ont été traitées par le calcul de statistiques descrip-
tives et d'analyses de variance et multivariées. Au total, douze utilisations ont été signalées parmi lesquelles le traitement de 
la varicelle (19%), du paludisme (18%) et le fourrage (17%) étaient les plus rapportées. Ces derniers impliquent principale-
ment l'utilisation des racines de l'espèce. Presque tous les enquêtés ont mentionné le déclin de l'espèce dans les habitats natu-
rels. Aucun d'entre eux n'est au courant du statut endémique de l'espèce. Par conséquent, les pratiques négatives à l’encontre 
de la protection de I. beninensis étaient répandues. Plusieurs mesures de conservation sont proposées pour assurer la survie à 
long terme de I. beninensis.
Mots clés: Bénin, connaissances et perceptions locales, conservation, endémisme, Ipomoea beninensis, pratiques négatives.
Indigenes Wissen und lokale Praktiken in Bezug auf die endemische Pflanze Ipomoea beninen-
sis Akoègn., Lisowski & Sinsin (Convolvulaceae): eine erste Bewertung für ihre Erhaltung in 
Benin
Zusammenfassung: Ipomoea beninensis Akoègn., Lisowski & Sinsin (Convolvulaceae) ist die einzige für Benin bekannte 
endemische Pflanze. Bisher existieren keine Daten zu Verwendung, Verbreitung, Häufigkeit und Bedrohungen dieser Art. 
Da ein verbessertes Verständnis des indigenen Wissens und lokaler Praktiken für die Erhaltung bedeutsam sein kann, wur-
den diesbezüglich an sechs Standorten der Art insgesamt 114 Einheimische interviewt. Die statistische Bearbeitung der ge-
sammelten Daten erfolgte mittels deskriptiver Statistiken und Varianz- und multivariater Analysen. Insgesamt wurden zwölf 
Verwendungen gemeldet. Am häufigsten genannt wurden  Behandlung von Varizellen (19%), Malaria (18%) und Futter 
(17%), wobei hauptsächlich der Wurzelstock verwendet wird. Fast alle Befragten erwähnten den Rückgang der Art. Keiner 
von ihnen war sich des endemischen Status der Art bewusst. Folglich sind für bei den Einheimischen Praktiken weit verbrei-
tet, die sich negativ auf den Bestand von Ipomoea beninensis auswirken. Es werden verschiedene Erhaltungsmaßnahmen 
vorgeschlagen, um das langfristige Überleben von I. beninensis sicherzustellen.
Schlagworte: Ipomoea beninensis, Wissen und Wahrnehmung der Einheimischen, Nutzung, negative Praktiken, Endemis-
mus, Artenschutz, Benin.
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status and its importance for local population, little is do-
cumented regarding the knowledge held by rural populati-
ons and its especial biogeographic interest. Yet, the report of 
traditional knowledge is important in the course of a broad 
range of questions related to the relationship between hu-
mans and nature (Souto & Ticktin 2012). The relationship 
between plant species and their use by local communities 
is recognized as a central question in conservation science. 
A deeper understanding of the use of species by rural com-
munities has become a major concern in ethnobotanical stu-
dies. We can cite Hahn et al. (2018) who investigated edible 
wild plants on the national scale of Burkina Faso to provide 
a comprehensive overview of plant parts of all edible plants 
in order to plan their sustainable use. This knowledge is im-
portant as it will shape future conservation plan targeting 
the species and other similar species. Thus, assessing the 
knowledge that local people hold on Ipomoea species is cru-
cial as this information is useful in the efficient estimation 
of the uses at a local level while considering different cul-
tures across the study area.
The main objective of this study was to document the tradi-
tional knowledge of I. beninensis to be used for its sustaina-
ble management in Benin. Research questions in the frame 
of the current study are as follow:
1. Which knowledge do local people have on I. beninensis? 
2. Which plant parts of the species are the most important 
for the local population? 
3. Do the sociolinguistic group, gender, age, and education 
of the informants affect uses of the species?
4. What are local people's perceptions on threats and con-
servation status of the species?
2 Material and methods 
2.1 Study area
This study was carried out in six sites (Djougou, Nati-
tingou, Tanguiéta, Toucountouna, N’Dali and Pèrèrè) 
(Fig. 1) known to host I. beninensis (Akoègninou et al. 
2006). They are located in two ecological areas: transitio-
nal or Guineo-Sudanian (7°30’N to 9°45’N) and Sudanian 
(9°45’N to 12°25’N) areas in Benin (Fig. 1). With the ex-
ception of the Atacora chain (400–513 meters [m] above sea 
level), the region mostly lies between 150–200 m above sea 
level (Heinrich & Moldenhauer 2002). The mean annual 
rainfall varies between 1150 and 1300 mm in this area. Re-
lative humidity ranges between 31-98% in the Guineo-Su-
danian zone (GSZ) and 18–99% in the Sudanian zone (SZ). 
The average annual temperature is 26–28°C. In the GSZ, the 
vegetation is dominated by Isoberlinia woodlands whereas 
it is characterized by Combretum and Acacia tree savannahs 
in the SZ. All studied localities include modified environ-
ments such as home gardens and farming lands. Soils are 
ferruginous with intrusions of ferralitic soils (GSZ) and on 
sedimentary rocks (SZ) (Adomou 2005). The main socio-
linguistic groups in GSZ are Fon and related sociolinguis-
tic groups (42%), Adja and related sociolinguistic groups 
(16%) and Yoruba and related sociolinguistic groups (12%). 
1 Introduction 
Worldwide, a limited number of species are confined to 
a small area. For instance, of the 9,000 plant species har-
boured by the Guineo-Congolese humid forests, only 1,800 
of them (20%) are confined to this ecosystem (Conserva-
tion International database 2005). Thus, the endemism 
refers to a species that is restricted to a particular geographic 
region (island, a country or other defined space or habitat-
type) as a result of factors such as isolation or in response 
to abiotic conditions. In general, species that are confined 
to a specific area represent interesting targets in ecology, 
evolutionary biology and genetic (Eckert et al. 2008; Pou-
get et al. 2013; Sexton et al. 2009). As suggested by the 
International Union for the Conservation of Nature (IUCN), 
such a special biodiversity deserves a conservation program 
because with its very restricted natural range, it is especial-
ly vulnerable to extinction if its natural habitat is elimina-
ted or significantly disturbed (IUCN 2019). Unfortunately, 
knowledge, documentation and conservation program of 
these species above all tropical species follow the opposite 
trend, and sometimes they remain unidentified. Yet, these 
plants associated with other wild plants constitute as well 
as resources essential for subsistence and cash economies 
as ecologically important elements. Generally, wild plant 
resources are harvested by local people for a variety of pur-
poses including construction materials, household tools, me-
dicine, food, income generation and rituals. Nowadays evi-
dence shows that the over-exploitation of these resources is 
among causes of biological diversity decline at local, natio-
nal or international level (Botha et al. 2004; Ticktin 2004; 
Gaoué & Ticktin 2007; Schmidt et al. 2011; Schumann et 
al. 2011; Gaoué et al. 2017). The situation is more critical 
when endemic species are of concern. 
The flora of Benin contains 2807 plant species belonging 
to 1130 genera and 185 families (Akoègninou et al. 2006), 
among them three highly narrow-distribution species, but 
only one (Ipomoea beninensis Akoègn., Lisowski & Sinsin, 
Convolvulaceae) is confined to Benin area. The two others 
previously considered to be Beninese endemic namely 
Thunbergia atacorensis Akoègn. & Lisowski (Acanthace-
ae) and Cyperus beninensis (Samain, Reynders & Goetgh.) 
Huygh  (Cyperaceae) also grow in Togo (Fandohan et al. 
2015) and Burkina Faso (Schmidt 2018), two neighbouring 
countries. 
The genus Ipomoea comprises 37 species distributed across 
climate zones and different habitats in Benin and has been 
poorly studied except for its description in the national flora 
(Akoègninou et al. 2006). Among those species is the en-
demic taxon I. beninensis, for which the known area extends 
from the Guineo-Sudanian to the Sudanian zones in Benin 
(Akoègninou et al. 2006). It is a plant with ecological, so-
cial and cultural values, playing a significant role in local 
peoples’ needs, mainly in rural areas. Its populations have 
been mis-managed for years by bush fire affecting the avai-
lability of its aerial parts (stem and leaves) for uses by lo-
cal people, changes in land uses and overexploitation of its 
rootstocks (Pers. obser.). Apart from do-Rego (2017) which 
mentioned the presence of only few populations of the spe-
cies in its distributional area and in spite of its endemic 
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Fig. 1:  Map of the republic of Benin showing the chorological areas and the study villages. / Carte de la république du Bénin montrant les zones 
chorologiques et les villages d'étude.
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Complementary exploration work was performed with local 
leaders, which helped to identify additional sites: Djougou, 
Natitingou and Toucountouna. The normal approximation 
of the binomial distribution was used in order to determine 
the adequate sample size for the ethnobotanical survey (As-
sogbadjo et al. 2011; Vodouhê et al. 2010). For this, we 
carried out an exploratory survey with 30 informants in each 
area supplemented by pictures of the species and its descrip-
tion (Fig.2). The starting question was: Do you know and 
make use of I. beninensis? The proportion of positive an-
swers recorded helped to determine the sample size through 
the formula of  Dagnelie (1998):
d2
n = (1) 
(z)2p(1-p)
Where n = sample size, z = level of confidence according to 
the standard normal distribution = 1.96 (for a level of con-
fidence of 95%), p = estimated proportion of the population 
that presents the characteristic = 0.25 (from the preliminary 
survey) and d = tolerated margin of error (for example we 
want to know the real proportion within 5%).
Therefore the sample size used for the full survey was 114 
informants. 
2.3.2 Data collection
Interviews were conducted individually and in focus group 
with local residents. Data were gathered from March to June 
2017. They were related to: (i)- socio-demographic cha-
racteristics of the informants (age, gender, sociolinguistic 
group, profession and level of instruction), (ii)- ethnobota-
nical knowledge on the species (vernacular names, different 
uses, plant part (s) frequently used, collection site, methods 
of use, use level) and (iii)- conservation status of the species 
(habitat type, abundance, population status of the species, 
and threats). The questionnaire was translated orally into lo-
cal languages of investigation areas with the help of local 
guides.
2.3.3 Data analysis 
All gathered data were arranged in a matrix including ethno-
botanical and sociolinguistic importance data for I. beninen-
sis. Those data were processed by calculation of descriptive 
statistics (frequency and histogram). Parameters of concern 
were: number of informants per district, sociolinguistic 
group, gender, age category, profession and, according to in-
struction level, category of uses, use, habitat, threats, plant 
parts used, methods of traditional medicine preparation, and 
route of administration of the medicine. We provided de-
scriptive statistics (minimum, maximum, mean and standard 
deviation) to produce statistics for each socio-professional 
variable. To test the equality of means and to assess the dif-
ferences in means, we use the Kruskal-Wallis procedure due 
to the data which are non-normally distributed. Spearman 
rank correlation test was used to determine whether there 
was a significant correlation between the age of informants 
and the number of categories of uses reported by each infor-
mant. Proportion tests were used to determine if there is any 
significant difference between the use number of the species 
reported and used by informants according to sociocultural 
and phytogeographical parameters. To assess the use pattern 
In the SZ the inhabitants are Bariba and related sociolingu-
istic groups (9%), Betammaribè and related sociolinguistic 
groups (6%), Peulh and related sociolinguistic groups (6%). 
In both zones, the main economic activity practiced by peo-
ple is agriculture (INSAE 2013) which threatens biodiver-
sity and subsequently leads to the loss of species. Thus, the 
conservation of biodiversity is essential to ensure their avai-
lability for the subsistence and cash incomes of rural people 
in the future.
2.2 Study species
I. beninensis (Fig. 2) was discovered in 1999 during botani-
cal research (Akoègninou & Lisowski 2004) in the frame-
work of "Flora project of Benin". It is a glabrous perennial 
herb up to 60 cm tall (fertile erect stems) and 1.2 m long 
(sterile stems prostrate), with woody rootstocks. Its lea-
ves are alternate and simple. The species presents axillary 
flowers, solitary or in cymes appearing from March to April 
and in October. Its fruits (capsules) contain seeds dense-
ly covered with a brown tomentum. Biogeographically, I. 
beninensis is known from a few localities within phytoge-
ographical districts of Bassila (in GSZ), Atacora Mountains 
and Borgou-Sud (in SZ). It occurs on ferruginous soils on 
crystalline rocks, or with concretions and breastplates or on 
poorly evolved and mineral soils in woodlands and savan-
nah. Major parts of its habitats are known to be unprotected. 
In addition, populations of I. beninensis are highly fragmen-
ted due to agricultural intensification and conversion, its 




Previous studies by Akoègninou & Lisowski (2004) and 
Akoègninou et al. (2006) identified some sites (N’Dali, 
Pèrèrè and Tanguiéta) to host I. beninensis. Prior to the sur-
vey, a preliminary investigation was made in February 2017 
to obtain first local people consent in the target zones. The 
diversity of sociolinguistic groups and the presence of the 
species were used as the main criteria in selecting localities. 
Fig. 2:  Ipomoea beninensis; in a fallow at Toucountouna - pho-




of uses according to sociolinguistic groups, Principal Com-
ponent Analysis was carried out. We used R.3.5.1 (Core 
Team 2018) for statistical analyses.
3 Results
3.1 Socioeconomic traits of informants
Informants of I. beninensis live mostly in the Atacora 
Mountains and the South-Borgou district (respectively 40 
and 32%). Other informants (28%) were found in the Bas-
sila district. Regarding the sociolinguistic group, informants 
were mainly Peulh and Yom (28% each); followed by Waa-
ma (22%), Gourmantché (11%), Ottamari (7%) and Bariba 
(4%). Among them, men were the most represented (79%). 
The proportion of middle-aged people (30 years > age ≤ 59 
years) was higher (79%) as compared to the adults (age ≥ 60 
years) (17%) and the youngs (age ≤ 29 years) (4%). Farmers 
were the predominant profession among informants (69%) 
followed by breeders (25%), guides (4%), students (2%) 
and healers (1%). Regarding the education level, 78% of in-
formants were illiterates, whereas 18% had finished primary 
education, 4% secondary school and only 1% university.
3.2 Local names and uses of I. beninensis among infor-
mants
A total of four local names were indicated for the species. 
Names given and their meaning depend upon the sociolin-
guistic groups. Most notably, Gourmantché participants 
from Tanguiéta mentioned “Miloriman” meaning “we are 
together”, plant used for maintaining harmony within family 
or community. In Waama, the name “Tiyoko” characterises 
the plant of ancestors. “Kondorha” symbolises the female in 
Yom. “Leminpullo” highlights the climbing form of the spe-
cies in Peulh sociolinguistic group.
Across study area, two use categories encompassing 12 use 
of I. beninensis were reported by the informants: medicine 
(83%) and fodder (17%). The frequency of citation (Fig. 3) 
indicated that, among the 12 reported uses, the most recur-
rent were the treatment of varicella (19%) and of malaria 
(18%), the fodder (17%) and the treatment of fever (15%).
3.3 Plant parts of I. beninensis: preference, harvesting, 
preparation and administration
Analysis of the results showed that people mostly prefer two 
main plant parts on I. beninensis. Leafy stem was the most 
preferred (88% of the citation) by local people while the 
rootstock (12% of the citation, Fig. 4 a, b) was known for 
only two uses.
Methods of preparation of the medicinal products include 
decoction (72%) followed by crushing and homogenizing 
with water (12%). 
According to the local communities, a transdermal applica-
tion of ointment from the transformation of leafy stem and 
dried weaverbird (Fig. 5) brings luck to the household. The 
described practice is also required to the treatment of the 
memory loss and to make people smarter. For the prostatitis 
treatment, potash is used as ingredient. Medicinal products 
are mostly consumed in liquid form or powder mixed with 
honey. For fodder use (16% of citations), leafy stems were 
grazed by all ruminants. Two ways of administration were 
recorded: oral (74%) and dermal (16%) routes. Plant parts 
and their preparations are summarized in Table 1.
Analysis of the consensus among informants for habitats of 
collection of the plant revealed that fallows had the highest 
frequency of citation (72%), followed by farmlands (19%) 
and woodlands (9%).
Fig. 3:  Frequency of citation of the uses of Ipomoea beninensis in 
the area of investigation. / Fréquence de citation des utilisa-
tions d'I. Beninensis en region d'étude.
Fig. 4:  Harvest process (a) of the rootstock of Ipomoea beninensis by traditional practitioners at Tanguiéta. / Processus de récolte (a) du rhizom de 
Ipomoea beninensis (b) par les tradipraticiens à Tanguiéta.
    a)                    b) 
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3.4 Socio-economic factors and use value of I. beninensis 
in its distributional area 
The total number of reported uses by informants was com-
prised between 1 and 6 in the study area (Table 2). Kruskal-
Wallis test showed that number of reported uses was not 
significantly (p = 0.411) different among the three districts 
(Atacora Mountains: 1.838 ± 1.191), Bassila (2.219 ± 
1.263) and South-Borgou (2.160 ± 1.375). The same ten-
dency found for gender (p = 0.137), profession (p = 0.177) 
and education level (p = 0.284). On the other hand, there 
was a significant relationship (p ˂ 0.05) between overall 
knowledge of I. beninensis uses and sociolinguistic groups 
and age categories. Informants belonging to Peulh socio-
linguistic group have more knowledge on the species use. 
Fig. 5:  Weaverbirds (Ploceus spec.) associated to the recipe prepa-
ration used in the treatment of the memory loss. / Tisseran-
ds (Ploceus spp.) associés à la préparation de recette utilisée 
dans le traitement de la perte de mémoire.
Informants belonging to Waama (mean ± standard er-
ror; 1.84 ± 0.24) and Yom (mean ± standard error; 1.65 ± 
0.17) reported less uses than Gourmantché (2 ± 0.36). The 
adult the interviewee, the higher is his knowledge on the 
species uses. Adult informants reported more uses (4 ± 2) 
than middle-aged (2.41 ± 0.35) and young informants (1.95 
± 0.13). The number of significant uses per plant part was 
higher for leafy stem (10 uses) and rootstock (2 uses) (Table 
1).
By considering the total number of reported uses, people 
from the Atacora Mountains reported the highest number 
of uses (9 uses) followed by Bassila district (7 uses), and 
the South-Borgou district (6 uses) (Table 2). Among the so-
ciolinguistic groups, Waama people exhibited the highest 
number of uses (7 uses, Table 2). The situation was similar 
among the farmers (9 uses), breeders (5 uses), illiterates and 
men (12 uses each) and middle-aged (12 uses). A positive 
correlation (Spearman correlation test r = 0.300; p = 0.003) 
was found between the age of informants and the number of 
uses by each informant (Fig. 6). 
The Principal Component Analysis (PCA) performed on 
uses and sociolinguistic groups explained a total variabili-
ty of 40% on axis the first axis 1 and 34% on second axis 
(Fig. 7). Analysis of the both figures (a and b) revealed that 
varicella, fever, gonoccocia, prostatitis and headache were 
significantly (and positively) loaded into the first principal 
component (Dim1), axis on which Waama and Ottamari 
informants were strongly and positively associated. Thus, 






 Purpose of use
Leafy stem Fodder Fresh leaves Grazed directly by rumi-
nants
Fodder
Medicine Boil leaves (decoction) Drink the liquid Fever
Boil leaves (decoction) Drink the liquid Headache




Boil leafy stem (decoction) Drink the liquid Influenza
Knead leafy stem and weaverbird 
(transform leafy stem and weaver-
bird into ointment)
Transdermal application of 
ointment 
Memory loss 
Dry and transform leafy stem, 
weaverbird and chameleon in flour
Add a spoon of flour to 
two spoons of honey, mix 
and drink two times daily
Memory loss
Boil leafy stem (decoction) Drink the liquid Malaria
Boil leafy stem (decoction) + po-
tash
Drink the liquid Prostatitis
Boil leafy stem (decoction) Drink the liquid Varicella
Boil leafy stem (decoction) Drink the liquid Woman infertility  
Rootstock Medicine Add water to crushed rootstock 
and filter
Drink the liquid Gonoccocia 
Boil rootstock (decoction) Drink the liquid Woman infertility 
Table 1:   Use of Ipomoea beninensis per plant part and use category in the study area: processing method, form of use, purpose of use 
in the study area. / Utilisation d'Ipomoea beninensis par organe de plante et par catégorie d'utilisation dans la zone d'étude: 
méthode de transformation, forme d'utilisation, finalité d'utilisation
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Waama and Ottamari use I. beninensis for treating varicel-
la, fever, gonoccocia, prostatitis and headache. In contrast, 
Peulh and Bariba informants (correlated negatively to axis 
1) are unique informants using the plant for the treatment of 
Malaria, woman infertility and influenza and as fodder (Fig. 
7a and b). The principal component 2 (Dim2) positively cor-
related with immunodeficiency disorders, memory loss and 
hypocalcemia (Fig 7a) and Gourmantché and Yom (Fig 7b). 
Thus, the treatment of diseases such as immunodeficiency 
disorders, memory loss and hypocalcemia by I. beninensis 
is distributed in Gourmantché and Yom.
3.5 Perceptions of habitats and conservation status of I. 
beninensis
Two main habitats were recognized to host I. beninensis: 
woodlands and farmlands/fallows (Fig. 8). I. beninensis was 
reported to regenerate well in natural vegetation. For the 
majority of informants, exclusively the farmers (69%), the 
species was scarce in all habitats.
Concerning soil types, I. beninensis is exclusively found on 
two soil types namely ferruginous and lateritic soils (Fig. 9). 
The majority of the informants (72 %) mentioned ferrugi-
nous soil. All these informants live in Atacora Mountains 
and Bassila districts.
Almost all respondents stated that the population of I. beni-
nensis has declined in recent times both in abundance and 
in distribution. The factors purportedly responsible for this 
decline were anthropogenic (agriculture, for the preparation 
of traditional drugs, grazing and urbanisation) and natural 
(climate change) (Fig. 10).
Agricultural factors contributing towards the decline inclu-
ded the destruction of natural habitats for conversion into 
cultivated land and by burning, uprooting and removing 
I. beninensis seedlings and saplings during farming activi-
ties (Fig. 11). All informants interviewed reported that the 
species is not conserved within its distribution area.
4 Discussion
4.1 Traditional knowledge and local practices on I. beni-
nensis
This study revealed a significant difference of number of 
uses among ethnic groups and age categories in spite of dis-
proportionate sample which hasn’t affected the total number 
of reported uses (Chi-Sq = 0.202; df. = 1; p = 0.653). In-
deed, the Waama sociolinguistic group held the majority 
of knowledge regarding the high diversity of uses of the 
species (66.67% of total uses). This sociolinguistic group 
is mostly found in Tanguiéta and Toucountouna (Atacora 
chain district), two main localities hosting high abundance 
of the species. This high use citation observed for the peo-
ple belonging to main abundance area of the species can be 
explained by the ecological apparency hypothesis as origi-
nally suggested by Feeny (1976). It stipulates that people 
tend to collect and use plants that are available and easy to 
find. This situation is similar by considering informants of 
Fig. 6:  Correlation between numbers of uses reported and ages of 
informants. / Corrélation entre le nombre d'utilisations décla-
rées et l'âge des informateurs.
Fig. 7:  Use of the organs of Ipomora beninensis (a) and its correlation with ethnical groups (b). / Utilisation des organes d'Ipomoea beninensis (a) 
et sa corrélation avec les groupes ethniques (b).
    a)                    b) 
Legend: Influ: influenza, WI: woman infertility, Fod: Fodder, Mala: malaria, Fev: fever, Gono: gonoccocia, Pros: prostatitis, 
Head: headache, ID: immunodeficiency disorders, Hypo: Hypocalcemia, ML: Memory loss, Var: Varicella.
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Peulh sociolinguistic group, which are transhumant, going 
over thus several areas. Our study showed an uneven dis-
tribution of the knowledge on I. beninensis, demonstrating 
that the species was used among few sociolinguistic groups. 
Farmers, mostly illiterates and middle-aged and adult men, 
recognize and frequently utilize the species. The dominance 
of these people as potential informants could be explained 
by the existence of the species in farmlands, which facili-
tates its recognition. This finding fits in with the statement 
of Beltrán-Rodríguez et al. (2014) that farming is a com-
mon activity that provides a particular contribution to ethno-
botanical knowledge. Ethnobotanical knowledge about the 
species is also associated to education. Here, people having 
received school education hold the lowest number of uses. 
Many ethnobotanical studies assume that education level 
(notably university) causes the loss of indigenous languages 
(among indigenous communities) and associated knowledge 
(Saynes-Vasquez et al. 2013; Dassou et al. 2015; Kouch-
adé et al. 2016; Ouachinou et al. 2017). If young people 
hold the lowest number of uses, this could be explained by 
the level of formal education that has a negative association 
with ethnobotanical knowledge (Arias 2009). Nevertheless, 
this is not always true because it also depends on heritage.
With regard to the importance of local names (about 1 name 
per sociolinguistic group), we conclude that I. beninensis 
is perfectly integrated to the cultural system of the ethnic 
groups distributed within its repartition area. It is the evi-
dence that each people group hold a particular perception 
about the species. This observation is not specific to the en-
demic plant species but it is a general feature of biological 
resources found in given geographic area, as revealed by 
Adomou et al. (2018). I. beninensis plays an interesting role 
in maintaining the livelihood for most people in the rural 
communities in its distribution area, whereby its medicinal 
importance was as important as its fodder use, the species 
Socio-economic 
variables
BD (n= 32) SBD (n= 37) AMD (n= 45)
TNUVDjougou Pèrèrè N'Dali Natitingou Tanguiéta Toucountouna
 (n = 32) (n =25) (n = 12) (n = 8) (n = 17)  (n = 20)
Ethnic groups
Bariba - 3 (2) 2 (0) - - - 2b
Gourmantché 12 (0) - 2b
Ottamari 8 (2) - 2b
Peulh 22 (5) 10 (2) - 5ab
Waama 5 (2) 20 (5) 7a
Yom 32 (6) - 6ab
Profession -
Breeder 5 (2) 14 (5) 6 (2) 3 (5) 5ac
Farmer 27 (6) 10 (2) 5 (1) 8 (2) 12 (2) 17 (2) 9a
Guide 5 (3) - 3bc
Healer 1 (2) - 2bc
Student 1 (2) - 2bc
Education level -
None 28 (5) 22 (5) 10 (2) 7 (1) 13 (2) 9 (4) 11a
primary 5 (3) 2 (1) 2 (1) 2 (2) 9 (4) 7b
secondary 2 (1) 2 (1) 2c
University 1 (2) - 2c
Age category -
Young (≤ 29 yrs) 3 (1) 2 (1) - 1c
Adult (30–59 yrs) 27 (5) 18 (5) 8 (1) 8 (1) 11 (4) 18 (5) 12a
Old (≥ 60 yrs) 5 (5) 4 (2) 2 (1) 6 (1) 2 (1) 8b
Gender
Men 24 (5) 22 (5) 12 (2) 6 (1) 10 (3) 16 (4) 12a
Women 8 (4) 3 (2) 2 (1) 7 (1) 4 (2) 7b
TNUL 6 5 3 2 4 9 12
Table 2:   Variation of the total number of reported uses according to socio-economic factors.
  BD: Bassila District; SBD: South-Borgou District; AMD: Atacora Mountains District; n = number of informants; TNUV: Total number 
of uses per socio-cultural variable; TNUL: Total number of uses per locality; number in cells and in parenthesis in the cells respectively 
represents the total number of informants and of uses reported per modality of variable; TNUV bearing different letters were significant-
ly different from others (Proportion test, α = 0.05).
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conversion of natural habitats of the species in view of the 
scale of agricultural activities in the study area. Generally, 
in Benin, the process of deforestation, which is mainly due 
to shifting cultivation and timber exploitation, is happening 
at an alarming rate. During the last decades, vegetation has 
been vanishing at the rate of 2.3% per year, i.e. 70 000 ha 
of forest cover every year (FAO 2010). This is particularly 
true in the distribution area of I. beninensis, where the majo-
rity of covered areas are reduced to some fragmented areas 
(Pers. obser.).
4.2 Preliminary suggestions for conservation of I. beni-
nensis
One of outcomes of our study is to explore how information 
on local practices and indigenous knowledge on I. beninen-
sis can be used in conservation measures and the sustaina-
ble management of the species. According to informants, I. 
beninensis has been reported as declining and this situation 
is due to the conversion of lands where the species is found 
into farmlands and the over-exploitation of its organs for the 
treatment of human pathologies and as fodder for animals. 
As regards these main threats, we suggest that different con-
servation measures be proposed. First, farmlands where the 
species is found could be converted to traditional agrofore-
stry systems (on-farm conservation). This strategy, constitu-
ting a traditional conservation method, has been adopted for 
several species notably, that classified as endangered plant 
species according to the International Union for Nature 
was cited in the treatment of 12 ailments with varicella, ma-
laria and fever being frequently cited. As our work is the 
first study on the species, we suggest that phytochemical 
and pharmacological investigations should be done to reveal 
effective properties of the species; this will contribute to its 
potential valorisation. 
The results showed that leafy stem was the most collected 
plant part for medicinal purposes across the distributional 
area. The preference for leafy stem can be attributed to the 
fact that the leaves (photosynthetic organ) are the biosyn-
thesis source of secondary metabolites. They often contain 
secondary bioactive compounds that protect against herbi-
vorous (Salihu et al. 2018). Concerning the rootstock, its 
use can be associated with the mineral content and of this 
part of the plant. In general, organs are not harvested based 
on their availability in the region. In fact, each individual 
of the species disposes only one rootstock that is eventual-
ly harvested entirely. This harvesting method is an impor-
tant factor in reducing the population of the species. Indeed, 
the organ over-harvesting for the preparation of medicinal 
products causes severe ecological impacts on the species. 
The most determinants are flowers, fruits, seeds, bark of 
stem and the roots and rhizomes. According to Vermeulen 
(2006), over-exploitation of the roots and rhizomes is pre-
judicial for the individual of the species since this implies 
systematic destruction of the plant. In the long term, this can 
reduce the size of the population. Therefore, this kind of use 
can be regarded as unsustainable. To this, we will add the 
Fig. 8:  Percentage distribution of the habitat harbouring Ipomoea 
beninensis. / Répartition en pourcentage de l'habitat abritant 
Ipomoea beninensis.
Fig. 9:  Percentage distribution of the soil types harbouring Ipomoea 
beninensis. / Répartition en pourcentage des types de sols ab-
ritant Ipomoea beninensis.
Fig. 10:  Percentage distribution of the factors mentioned as respon-
sible for the population decline of Ipomoea beninensis in its 
distributional area. / Répartition en pourcentage des facteurs 
mentionnés comme responsables pour le déclin de la popula-
tion d'Ipomoea beninensis.
Fig. 11:  Ipomoea beninensis growing in a cotton farm at Pèrèrè. / 
Ipomoea beninensis poussant dans une ferme cotonnière à 
Pèrèrè.
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Conservation (https://www.iucnredlist.org/) and Adomou 
et al. (2011). In these habitats, harvesting of organs of the 
species may be authorized. In addition, in the natural/semi-
natural and degraded lands (forests classified or not, savan-
nahs and fallows), I. beninensis could benefit from particu-
lar management practices such as assisted natural regenera-
tion, seeding or often sapling transplantation within the far-
mlands. The classified forest in N’Dali locality and Pendjari 
Park are the best candidates for supporting the conservation 
of the species because they already encompass some small 
remnant populations of the species. Furthermore, Benin 
authorities must include the species into the act of endan-
gered species because many species protected under the law 
are on the pathway to recovery. Indeed, legislative attacks 
constrain citizens to adequately protect the most imperiled 
species. As far as species organs over-exploitation is concer-
ned, we think that it is possible to substitute rootstocks by 
leaves for the preparation of medicinal drugs. Actually, we 
hypothesize that rootstocks and leaves contain same phyto-
chemical compounds and could treat the same pathologies. 
For this, further laboratory studies are necessary in order to 
assess the phytochemical compounds and their pharmacolo-
gical properties. As respects the over-exploitation of leafy 
stem as forage, it is important to sensitize the breeders on 
the respect of transhumance corridors. However, application 
of this measure needs to map current distribution area of the 
species including different corridors. The implementation of 
these conservation measures needs the involvement of local 
communities, scientists and Non-Governmental Organiza-
tions managers, other conservation-based agencies and ex-
tensionists.
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